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Understanding health-related behavior
among adolescents living with HIV in Lima,
Peru
Carly A. Rodriguez1†, Emiliano Valle2†, Jerome Galea3, Milagros Wong2, Lenka Kolevic4, Maribel Muñoz2,
Leonid Lecca1,2 and Molly F. Franke1*
Abstract
Background: The global HIV burden among adolescents ages 10–19 is growing. This population concurrently
confronts the multifaceted challenges of adolescence and living with HIV. With the goal of informing future
interventions tailored to this group, we assessed sexual activity, HIV diagnosis disclosure, combination antiretroviral
therapy (cART) adherence, and drug use among adolescents living with HIV (ALHIV) in Lima, Peru.
Methods: Adolescents at risk or with a history of suboptimal cART adherence completed a self-administered, health
behaviors survey and participated in support group sessions, which were audio recorded and used as a qualitative
data source. Additionally, we conducted in-depth interviews with caregivers and care providers of ALHIV. Thematic
content analysis was performed on the group transcripts and in-depth interviews and integrated with data from
the survey to describe adolescents’ health related behaviors.
Results: We enrolled 34 ALHIV, of which 32 (14 male, 18 female, median age 14.5 years) completed the health
behavior survey. Nine (28%) adolescents reported prior sexual intercourse, a minority of whom (44%) reported using
a condom. cART adherence was highest in the 10–12 age group with 89% reporting ≤2 missed doses in the last
month, compared to 36% in adolescents 13 years or older. Over 80% of adolescents had never disclosed their HIV
status to a friend or romantic partner. Adolescents, caregivers, and health service providers described sexual health
misinformation and difficulty having conversations about sexual health and HIV.
Conclusions: In this group of ALHIV, adherence to cART declined with age and condom use among sexually active
adolescents was low. Multifactorial interventions addressing sexual health, gaps in HIV-related knowledge, and
management of disclosure and romantic relationships are urgently needed for this population.
Keywords: Health behavior, Peru, Adolescent health, Adolescent behavior, Sexual activity, Adherence
Background
Scientific advances and expanded access to combination
antiretroviral therapy (cART) over the last decade have
led to major improvements in the survival of children
perinatally-infected with HIV. This, coupled with sus-
tained behavioral transmission, has led to a 28% increase
in the number of adolescents living with HIV (ALHIV)
since 2005, [1] and an estimated 1.8 million ALHIV ages
10–19 globally [2]. Understanding the health-related be-
haviors and beliefs of adolescents living with HIV
(ALHIV) is critical for the design of health interventions
for this vulnerable population.
Adolescence is a developmental phase characterized by
profound physical growth and cognitive, social, emo-
tional, and sexual development. Adolescents begin ro-
mantic relationships and often have condomless sex [3].
Experimentation with alcohol and drugs is common as
adolescents search for peer acceptance [4]. These behav-
iors, among others, are characteristic of development
during youth and can place adolescents at increased risk
for acquiring and transmitting infections like HIV [3].
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ALHIV must additionally confront the challenges of
adhering to cART and a schedule of routine medical
appointments, disclosing the diagnosis to friends and
romantic partners, and HIV-related stigma [5]. These
hurdles often manifest in adverse social and medical
consequences including a greater difficulty managing re-
lationships, [5–7] lower cART adherence, [8] and higher
mortality [9, 10].
Despite the unique challenges faced by ALHIV, they
are often overlooked and underrepresented in research,
compromising the applicability of study findings. Much
of the available research in HIV among adolescents is
from North America and Sub-Saharan Africa, which
limits its generalizability to other settings [11, 12]. Con-
sequently, effective evidence-based interventions for this
group are lacking, [5] especially in Latin America where
half of new infections occur among adolescents and
young adults [13]. Two systematic reviews of cART ad-
herence interventions for ALHIV identified no interven-
tions in Latin America [8, 14]. Only 2% of ALHIV in a
recent global cohort analysis were from countries of
Latin America and the Caribbean [15]. Of the research
among ALHIV in Latin America, the overwhelming
majority of evidence originates from studies conducted
in Brazil [16–18]. Culturally-tailored interventions for
ALHIV must be developed and rigorously evaluated to
meet this population’s diverse needs.
The objective of this study was to gain an understand-
ing of health-related behaviors among ALHIV in Lima,
Peru. Adolescents provided quantitative data on behav-
iors such as sexual activity, cART adherence, disclosure
and substance use, which was supplemented with quali-
tative data originating from the adolescents as well as
health personnel and caregivers of ALHIV.
Methods
Study setting
We conducted our study in Peru, which has an esti-
mated 70,000 people living with HIV [19]; of these, 20%
are youth ages 15 to 24 years. The highest proportion of
new HIV diagnoses in 2018 occurred in youth and
young adults ages 18 to 29 years: 43% of new diagnoses
in women and 50% of new diagnoses in men were
among people ages 18 to 29 years [20]. While the major-
ity of ALHIV in Peru are perinatally infected, [21] the
number of new HIV diagnoses in older adolescents (15
to 19 years) increased by nearly 75% between 2009 to
2013 and 2014 to 2018 [20].
Participants
We recruited 34 ALHIV ages 10–17 years residing in the
Lima Metropolitan area to participate in a six-month
psychosocial support group intervention. Eligible adoles-
cents were: prescribed cART; receiving HIV care at the
National Institute for Child Health (Instituto Nacional
de Salud del Niño, (INSN)) in Lima; were aware of their
HIV diagnosis; and were at high risk of cART non-
adherence, as determined by their physician (due to a
challenging social environment such as an unstable
living situation or a history of suboptimal adherence).
INSN is a national public sectoral referral hospital for
children and hosts the largest pediatric HIV clinic in the
country. INSN provides care for the largest number of
children and adolescents living with HIV in Peru.
ALHIV were identified as eligible for inclusion by their
physician, and were approached to participate during a
routine clinical encounter. The provider and a study staff
member described the psychosocial support group inter-
vention and study requirements. Adolescents were in-
formed that their choice to participate in the study
would not affect their standard of care (i.e., access to
psychologist and/or social worker evaluation, referrals to
specialty services as needed). Social support groups were
not routinely available to adolescents as part of standard
care before or after the intervention period.
We enrolled five health personnel and staff and ten care-
givers of ALHIV to participate in in-depth interviews.
Health personnel provided HIV-related care or services
under the auspices of Peruvian Ministry of Health’s HIV
Program at INSN and included a physician, nurse, psycholo-
gist, health educator, and peer counselor. Caregivers were
purposefully selected to represent a variety of caregiver
types, including five mothers, two non-family caregivers,
two caregivers at a group home, and one non-mother family
caregiver (a brother). Caregivers were approached by INSN
clinicians to participate during their child’s routine clinic
visits, but were not necessarily caregivers of the ALHIV who
participated in the psychosocial support groups. Four (40%)
caregivers also had their adolescent enrolled in the study.
Data collection
We concurrently collected data from three sources: sur-
veys completed by ALHIV, transcripts of psychosocial
support groups for ALHIV, and in-depth interviews with
health personnel and caregivers of ALHIV. The aim of the
psychosocial support groups was to provide a venue for
ALHIV to ask questions and engage in discussion about
their questions and experiences, many of which focused
on living with HIV. The psychosocial support groups were
foremost an intervention; however, transcriptions from
the sessions afforded a unique opportunity to learn about
the experiences of ALHIV in this setting and were ana-
lyzed as a qualitative data source. Data collection occurred
between June 2015 and December 2015.
Self-administered survey
Prior to initiation of the psychosocial support group
intervention, adolescents completed an audio computer-
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assisted self-interview (ACASI) to assess HIV- and health-
related behaviors. ACASI allows participants to listen to
recorded questions and respond using a touch screen
tablet, thereby reducing social-desirability response bias
[22–24]. The survey included questions on cART adher-
ence, diagnosis disclosure, and a subset of questions from
the Youth Risk Behavior System Surveillance Scale, in-
cluding sexual activity and substance use [25].
Psychosocial support group discussions
Adolescents participated in twelve bi-weekly psycho-
social support group sessions over a six-month period.
Three groups of adolescents were formed according to
age: 10–12 years, 13–15 years, and 16–17 years. Psycho-
social support group sessions, conducted in Spanish by a
trained facilitator, lasted approximately 90 min and were
audio recorded. The facilitators were women living with
HIV who had received training in group facilitation by
the study investigators and were unacquainted with the
adolescents prior to initiation of the groups. After each
session, a psychologist on the study team reviewed the
audio-recording to ensure quality and provide feedback
to the facilitators as needed. Because the primary object-
ive of the support group was to foster an environment of
mutual support for the adolescents, facilitators used a
modified operative group approach [26]. Under this
model, the participants themselves decided on the dis-
cussion topics with the facilitator helping to guide the
exploration of the emergent theme among the partici-
pants, assure group norms (e.g., punctuality, confidenti-
ality, respect), encourage participation by the group
members, and correct factual inaccuracies. Because there
were 12 sessions per age group, each with the same
participants, some discussion topics reprised and the
facilitator could also draw on earlier discussions of the
same topics to encourage discussion. Adolescents and
their accompanying caregiver were provided with lunch
and reimbursement for transportation.
In-depth interviews
In-depth interviews lasting approximately 1 hour were
conducted with health personnel and caregivers respon-
sible for the care of ALHIV. Interviews were conducted in
Spanish by study personnel trained in qualitative research
methods. Study personnel followed a semi-structured
guide and interviews were audio recorded. The interview
guide included questions on HIV disclosure; stigma and
discrimination; cART adherence; challenges to care; emo-
tional and psychological issues; and romantic and sexual
relationships.
Data analysis
We calculated descriptive statistics from ACASI surveys
and compared and contrasted qualitative data to gain a
deeper understanding of the behaviors reported quantita-
tively. Audio recordings from psychosocial support groups
and in-depth interviews were transcribed verbatim and
loaded into Dedoose (version 7.0.23, SocioCultural Re-
search Consultants, Los Angeles, CA), a web-based quali-
tative analysis software [27]. To become familiar with the
content and to build codebooks of common themes, we
(MW, a native Spanish speaker, and JG, a bilingual
Spanish-English speaker) read the Spanish transcripts and
coded them according to themes. We added themes that
appeared during a second transcript reading and coding
analysis and reconciled coding discrepancies and refined
code definitions throughout. We extracted and reviewed
excerpts of transcripts that were coded as relating to
issues explored in the quantitative interview: substance
use, sexual activity, diagnosis disclosure, and adherence.
Selected quotes were translated into English and back-
translated into Spanish to ensure translation fidelity. We
noted common themes that emerged and highlighted
representative or informative quotes.
Human subjects
Study materials were reviewed and approved by research
ethics committees at the Peruvian National Institutes of
Child Health (Instituto Nacional de Salud del Niño), Lima,
Peru and Harvard Medical School, Boston, USA. We
obtained written informed consent from adult health
personnel. For adolescents, we obtained written informed
assent from adolescents and written informed consent
from a parent or biological family member; in the case a
caregiver was not a biological family member, we followed
guidelines provided by the ethics committee of INSN to
obtain consent from a legal guardian.
Results
We enrolled 34 adolescents, of whom 32 had quantita-
tive survey data available. Nine (28%) adolescents were
10–12 years, 12 (38%) were 13–15 years, and 11 (34%)
were 16–17 years (Table 1). Approximately half (18/32,
56%) of participants were female with each age group
having roughly equal numbers of each sex (data not
shown). Emergent themes that arose from the social
support group discussions and in-depth interviews in-
cluded adherence to cART, sex and relationships (in-
cluding condom use, falling in love), disclosure of HIV
status, and substance use.
Adherence
Figure 1 shows the number of days adolescents reported
≥1 missed dose of cART in the month prior to the sur-
vey by age group. The proportion of adolescents missing
a dose for ≥3 days was greatest in the 13–15 year age
group: 5 (45%) missed a dose on 3–5 days and 4 (36%)
missed a dose on 12–30 days, compared to 3 (27%) and
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2 (18%) of 16–17 year olds missing a dose on 3–5 and
12–30 days, respectively. Adherence among 10–12 year
olds was higher with all but one reporting ≤2 missed
doses in the last month. Barriers and facilitators to
cART adherence in this study population have been re-
ported previously [28].
Sexual activity
Nine adolescents (28%), all at least 13 years, reported ever
having sex. Of these, four (44%) reported using a condom
during their last sexual intercourse (Table 1, Fig. 2). Mis-
information related to sexual health was apparent in sup-
port group discussions around condom use:
Table 1 Participant characteristics (N = 32 unless noted
otherwise)
Characteristic N (%)
Age (years), median (IQR) 14.5 (12–16)
Female 18 (56%)
Grade
3rd grade primary or less 3 (9%)
4th to 5th grade primary 3 (9%)
6th grade primary 4 (13%)
1st to 3rd grade secondary 14 (44%)
4th to 5th grade secondary 7 (22%)
Not in school or other 1 (3%)
Reported being bullied in school 7 (22%)
Reported being bullied electronically 4 (13%)
Grades (N = 28)
A (15–16) 7 (25%)
B (13–14) 8 (29%)
C (11–12) 10 (36%)
D (10) 3 (11%)
E (<10) 0
Participates in clubs or activities at school 17 (53%)
Perceived school as important or very important for future 31 (97%)
Disclosed HIV status to at least one friend 6 (19%)
Number of friends disclosed HIV status to (N = 6)
1–2 2 (33%)
3–10 2 (33%)
10–20 1 (17%)
>20 1 (17%)
Smoking
Ever tried smoking 9 (28%)
Days smoked cigarettes in the last 30 days (N = 9)
0 days 5 (56%)
1 or 2 days 4 (44%)
≥3 days 0
During the last 30 days, number of cigarettes smoked on days when
smoked (N = 9)
None 0
Less than one cigarette per day 8 (89%)
1 cigarette per day 1 (11%)
≥2 cigarettes per day 0
Alcohol use
Ever had alcohol (more than one or two sips) 11 (34%)
Age when first drank more than one or two sips of alcohol (N = 10)
8 years or younger 0
9 or 10 years 1 (9%)
11 or 12 years 0
13 or 14 years 3 (27%)
Table 1 Participant characteristics (N = 32 unless noted
otherwise) (Continued)
Characteristic N (%)
15 or 16 years 5 (45%)
17 or 18 years 1 (9%)
During the last 30 days, number of days drank at least one alcoholic
beverage (N = 11)
0 days 6 (55%)
1 or 2 days 5 (45%)
≥3 days 0
During last 30 days, number of days drank 5 or more alcoholic
beverages in a row in roughly 2 hours (N = 11)
0 days 7 (64%)
1 or 2 days 4 (36%)
≥3 days 0
Drug usea
Ever consumed drugs 1 (3%)
Number of days used marijuana in last 30 days (N = 1)
0 times 0
1 or 2 times 1 (100%)
≥3 times 0
Sexual activity
Had sex 9 (28%)
Age at sexual debut (N = 9)
≤11 years 0
12 years 1 (11%)
13 years or older 8 (89%)
Number of sexual partners (N = 9)
1 person 6 (67%)
2 people 0
3 people 2 (22%)
4 people 1 (11%)
Used a condom during last time had sex (N = 9) 4 (44%)
aDrug use was defined as ever consuming: marijuana; cocaine paste or
cocaine; inhaled “terokal” (vapors from solvents such as glue), the contents of
an aerosol can, or other gases or sprays intending to get high; or other drugs
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Female (1): Seriously, they tell us that [condoms]
supposedly protect against HIV, against AIDS, but
they do it for publicity, so that people buy them, but
in reality, it doesn’t protect, I was told. Because they
say that the threads of the, of the … of that thing,
what is it called? They aren’t small enough to block
the virus from the, the infected person.
Female (1), 17 years.
Female (1): They taught me that the condom has to
be … has to be rolled on.
Female (2): No! My aunt told me that you must
inflate it.
Female (1), 17; Female (2), 17 years.
Qualitative data suggested inadequate communication
between adolescents and caregivers regarding sexual
health, and lack of access to accurate and continuous
health information from other sources contributed to in-
adequate information on sexual health.
Inadequate communication between adolescents and
caregivers
Caregivers reported multiple reasons for not discussing
sexual health with the adolescents, including the percep-
tion that the topic was not relevant, a lack of confidence
in how to effectively engage in these conversations, and
a lack of resources to gain skills in discussing sexual
health with their adolescents. The non-family caregiver
of a 15-year old adolescent doubted the relevance of sex-
ual health conversations and his ability to clearly convey
information to his adolescent:
6
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1
1 5
4
6
3
2
0
1
2
3
4
5
6
7
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10
0 days 1-2 days 3-5 days 12-30 days
10-12 years (N=9) 13-15 years (N=11) 16-17 years (N=11)
Fig. 1 Reported number of days (of last 30) with at least one missed dose of cART (N = 31)
0
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36%, n=4
0%
10%
20%
30%
40%
50%
60%
70%
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90%
100%
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Last intercourse unprotected Last intercourse protected
stnecselodafotnecre
P
Fig. 2 Percentage of adolescents reporting having ever had sex, by age group (N = 32)
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Caregiver (non-family): Well since I don’t see that
much with girlfriends at home or hugging … so, only
from afar really, I don’t take the time [to discuss it].
Interviewer: But he has had girlfriends [I mean]…
you’ve seen that he has?
Caregiver (non-family): Umm yeah, I don’t think...I’ve
just heard [about it]. It’s not that he’s had or that I
have seen him hugging.
Interviewer: You haven’t spoken specifically with him
to know what he did or....?
Caregiver (non-family): No.
Interviewer: And you’ve also not talked to him about
condom use?
Caregiver (non-family): I think I did just once, and my
friends also tell him things more clearly than I do.
Some caregivers expressed uncertainty in how to effect-
ively engage their adolescents in conversations around
sexual health and reported these conversations were met
with resistance:
Caregiver (mother): [My daughter] doesn’t want to
talk about that and it is precisely the reason why I
wanted to talk to [the peer counselor]. I want to let
her know about the sexual relationships they were
talking about. And it just so happened that [at the
health facility] they were giving an [educational] talk
about this. And [the adolescents] should tell when
they have sex. They should tell when they have a
boyfriend, whether they use a condom or no condom
… how does this [conversation] happen?
Interviewer: You’re the one who has to speak with her
[concerning cART and sexuality]?
Caregiver (mother): [I have to speak with her] about
everything … everything.
Interviewer: And does that bother you?
Caregiver (mother): Yes all the time. Sometimes she says,
“Oh mom you’re getting on my nerves.” I say, “Not
everything is about getting on your nerves, because if I
didn’t care about you I would just let you live your life.”
Conversely, some adolescents perceived that family
members would not approve of conversations regarding
sexual activity:
Female (1): Oh no, my aunt would kill me if I spoke
to her about that.
Facilitator: Why?
Female (1): Because “That isn’t for your age” and this
and that, or “You’re already interested in that?” and
this and that. That’s what she says to me.
Female (1), 17 years.
Facilitator: You don’t have the trust [with your mom]
to be able to discuss that topic [of sexuality]?
Male (1): No, I don’t even discuss my daily life with her.
Female [2]: My dad would kill me if I told him.
Male (1), 17; Female (2), 17 years.
Lack of information from alternative sources
Outside the home, adolescents reported having limited con-
versations regarding sexual education with knowledgeable
adults. Some adolescents reported having no sexual educa-
tion in school. Those who had described a lack of in-depth
and practical information:
Facilitator: Tell me, in your school have they touched
on the topic of protection or condom-use?
Male (2): […] they touch on the topic of STDs, STIs,
and talk about condom use, but it isn’t … it is just to
get it done. […] They bring it up, talk about it a little,
and there it stays. You move on to the next topic. It
isn’t very specific.
Male (2), 16 years.
Other adolescents reported receiving some condom-
use education in the hospital or group home setting:
Facilitator: Have you had that opening, that
confidence to be able to speak with someone where
you are, in the group home?
Male (3): With the psychologist.
Facilitator: You have asked him?
Male (3): Yes.
Facilitator: And he already gave you guidance like
what we have done here today?
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Male (3): He speaks more about his opinions, he gives
advice, he showed me how to [use a condom], but not
with props.
Male (3), 16 years.
Disclosure
Most adolescents (n = 26, 81%) reported they had not
disclosed their HIV diagnosis to any friends (Fig. 3). The
mean age of adolescents who reported disclosing their
diagnosis was 15.7 years (std 1.0). The peer counselor
perceived that the degree of consanguinity was a deter-
minant in disclosure. She described how knowledge of
an HIV diagnosis is often limited to immediate family
members:
[The patient’s] nuclear family, father, mother, brother/
sister. They are the ones who know his/her diagnosis,
who manage it. The grandmother, or the aunt who
brings them [also knows]. But other family members,
for example the brother-in-law, no, the cousin … no.
The health educator reported discouraging adolescents
from sharing their diagnosis because reactions upon dis-
closure can be unpredictable:
Generally, we ask that they don’t do it. Because
sometimes … in the long run, the only one who will
suffer is [that individual]. Because not everyone
understands this diagnosis, even if they are adults.
Disclosure to romantic partners
One support group session discussion focused on dis-
closure to romantic partners. Adolescents spoke about
the importance of disclosing their diagnosis only to a
romantic partner in whom they have confidence and an
established relationship:
Male (4): I think that you can tell [a romantic partner
about your condition] but first you have to know her
well, no? The person that you are with.
Female (3): The girl with whom you’re getting involved
… know that she is the right person more than anything.
Female (4): Because maybe you’re with someone and
then suddenly the relationship ends after a week and
the person takes it upon him/herself to tell everyone
… your girlfriends, your guy friends, and sometimes,
like in the case of some here … friends hadn’t known.
Male (4), 16 years; Female (3), 18 years; Female (4), 17 years.
The physician described that successful disclosure to
romantic partners was rare:
We have other girls who are with one [sex partner]
and then another. They have sex, and they are never
going to say anything to these partners [about having
HIV]. They won’t tell them even though we explain
that it’s not right. Others have told their partners. I
have several [patients] who have told their
boyfriends--and are still with their boyfriends--who
tell them there’s no problem, that they’ll support
them, that they should make sure to take their
medication. But these are few.
Reasons for disclosure
In spite of a fear of rejection, some adolescents still
chose to disclose their diagnosis. Factors such as fall-
ing in love or reaching the new stage of a relationship
81%, n=26
9%, n=3
3%, n=1
6%, n=2
0%
10%
20%
30%
40%
50%
60%
70%
80%
90%
100%
No one 1-3 people 4-10 people >10 people
stnecselodafotnecre
P
Fig. 3 Number of people to whom adolescents disclosed HIV diagnosis (N = 32)
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influenced adolescents’ decisions to disclose to their
partners:
Female (1): [I told my boyfriend] because I was already
falling in love with him. And to keep lying to him and
him liking me, I feel that would have been harmful to
his life. That is why I told him. But we remained
together, and he became well-informed [about HIV] …
[…]
Facilitator: So your idea was that he would leave you
for another person, thinking that he would leave you
because of your diagnosis?
Female (1): Yeah.
Female (1), 17 years.
Male (1): I was going to come live in [east-Lima] […]
and I wanted a relationship, to keep having a
relationship with her, but I wanted her to know
[about my condition] so that she could decide if she
wanted to stay with me or not. I wanted something
serious with her, and I told her to see if she wanted
something serious with me, too.
[…]
Male (1): I didn’t know how to tell her [about my
HIV]. I was nervous.
Facilitator: But you did it.
Male (1): Yeah, I did.
Facilitator: You didn’t want to fall more in love
[before you told her], because sometimes you fall in
love and you are afraid that if she finds out she could
leave you.
Male (1): For that very reason I wanted to tell her
[now], because maybe I tell her and she no longer
wants anything serious. Because of that, I told her.
Male (1), 16 years.
Clinicians described instances in which unprotected
sexual encounters, followed by a fear of transmission,
also prompted disclosure.
Nurse: A scared girl presented who had […] oral sex
but had not used protection […]. Frightened, she said,
“I infected him. How do I know if I’ve infected him?”
[She was] worried because she hadn’t said anything
[about her HIV] to the boy. [Because of this incident]
the boy found out everything because she tells him. She
said to me “I have attended all the [sexual health] talks
and I listened, but my head was in another place. And
once this happened I couldn’t remember if HIV could
be transmitted through oral sex. So, it is difficult for
them. It is difficult to face being adolescents.
Physician: I get a call in the early morning telling me,
“I’ve told my boyfriend that I have HIV because we
had oral sex and I didn’t know that oral sex could also
transmit [HIV]. And now I want you to talk to him
because he is freaking out and searching the internet.”
Health personnel described that among adolescents
who have not disclosed their diagnosis, the efforts to
keep their diagnosis concealed can negatively impact ad-
herence. The psychologist described this connection:
There are lots of adherence problems. They get tired,
or they enter the period of falling in love. They say,
for example, “My girlfriend will find out what I am
taking, she’s going to ask me why I am taking so
many pills.” They say they can’t lie forever because,
for example, they can say they have stomach problems
… but there’s still the fear of being discovered. So, in
the end, they abandon [cART].
Substance use
In ACASI interviews, 34 and 3% of adolescents reported
having tried alcohol and drugs, respectively (Table 1, Fig. 4).
No adolescent in the 10–12 year age group reported having
tried alcohol or drugs. The frequency of reported alcohol
use increased among the older age groups with 82% of
16–17 year olds reporting having ever tried alcohol. While
only one adolescent reported having ever tried drugs in
ACASI interviews, transcriptions from psychosocial sup-
port groups suggested adolescents began experimenting
with drugs, mainly marijuana, beginning at age 13. Ado-
lescents that reported consistent use of drugs and/or alco-
hol generally contended that it did not affect their cART
adherence:
Facilitator: And how did it go with your treatment at
those times when you consumed [marijuana] … did
you think of it? Did you not think of it?
Male (1): Well, my [consumption] was to experiment,
nothing more.
Facilitator: And how did it go that day with your
cART, did you take it?
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Male (1): [I took it] as always. The group home made
it a habit for me.
Male (1), 16 years.
Discussion
We report health-related behaviors of ALHIV in Lima
Peru. We found that cART non-adherence, substance use
and unprotected sex begin to increase by ages 13–15 and
are common through late adolescence. These results signal
that targeted interventions–especially for managing ro-
mantic relationships–are needed early, before adolescents
become sexually active and engage in risky behaviors.
A series of issues emerge when ALHIV reach sexual
debut and begin romantic relationships. Adolescents can
experience difficulty disclosing their HIV status to sexual
partners due to fears of rejection, stigmatization, and
public exposure [29–32]. As we found in this study, ado-
lescents who have not disclosed may struggle with
adherence and resort to hiding medications or discon-
tinuing cART to maintain secrecy and avoid HIV-related
stigma [29–34]. Ultimately, these adolescents are at risk
of elevated viral load and increased likelihood of trans-
mission, [35–37] compounded by low reported condom
utilization in this age group [38]. While sexual debut
and beginning romantic relationships are a distinguish-
ing feature of adolescence, living with HIV contributes
considerable additional stress in terms of disclosure and
preventing HIV transmission. Interventions should re-
spond to the unique needs of ALHIV by providing
education on how to navigate romantic relationships
when living with HIV, including disclosure to sexual
partners, maintaining adherence, and contraceptive use.
We observed gaps in sexual health knowledge among
adolescents. Surveys on HIV knowledge in Peru over the
last decade have shown an upwards trend in awareness
that condoms can prevent HIV [39]; however, adoles-
cents in our study described a lack of knowledge regard-
ing proper condom use. Sexual health knowledge may
be lacking due to the absence of a compulsory, national
sex curriculum implemented in schools [40]. Further, in
qualitative interviews, adolescents and caregivers de-
scribed hesitancy to discuss sex with one another. The
use of trained peers educators or “escuela de padres”
(“parent school”) initiatives, [40] where caregivers ac-
quire knowledge and skills to engage in sexual health
dialogue with their children, could help to disseminate
important information on sexual health to adolescents.
The need for instruction and understanding of safe sex
practices and the hesitancy to discuss these topics with
caregivers is likely generalizable to all adolescents, re-
gardless of HIV status. However, ALHIV need additional
education on how to prevent sexual transmission of
HIV, either through use of condoms or virologic sup-
pression (i.e., undetectable = untransmittable or “U=U”
message) [41]. Health education for ALHIV, particularly
around topics prone to misconception such as transmis-
sion, can be delivered in the clinic by health profes-
sionals. However, HIV programs are often operating in
the backdrop of resource-constrained health systems
and limited one-to-one interaction with health providers
a One (1) adolescent reported trying marijuana
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who can tend to adolescents’ medical and psychosocial
needs. Thus, training peer educators and caregivers to
deliver important health education messages could serve
to fill this gap.
Provision of sexual health services, including condom
distribution, is essential to prevent sexual transmission
of HIV and unplanned pregnancy. We found that over
half (56%) of sexually active adolescents reported having
condomless sex during their last intercourse, comparable
to the national average (64%) [38]. While we did not col-
lect data on pregnancy in our study, national survey data
suggest that pregnancy during adolescence is common,
with 13% of women aged 15–19 years reporting having
ever been pregnant [39]. In Peru, policies and norms
surrounding provision of sexual health services to mi-
nors (< 18 years of age) without caregiver consent can
dissuade providers from delivering family planning ser-
vices [42]. This eliminates a critical point of care for
adolescents who are reaching sexual debut as young as
age 12. Local health policy that acknowledges that ado-
lescents are sexually active and at risk of unprotected
sex and responds by ensuring access to condoms and
sexual health care is a key step to curtailing unwanted
pregnancy during adolescence and transmission of sexu-
ally transmitted infections.
Substance use, which largely consisted of tobacco and
alcohol, was common among older adolescents in our
study. This finding is compatible with national data in
which 60% of high school students reporting having used
alcohol [38]. Qualitative data revealed that adolescents
did not perceive alcohol or marijuana use to affect their
adherence to cART. Although substance use was not
perceived as a driver of nonadherence, drug and alcohol
use have been shown to be associated with non-
adherence among adults and adolescents in diverse set-
tings, [43–45] and therefore it should be addressed by
providers managing ALHIV and included in education
interventions targeted to adolescents.
Study limitations include a small sample of adolescents
who were selected based on physician referral for being
at risk for cART non-adherence. While this inclusion
criterion may limit generalizability to ALHIV without
cART adherence risks, approximately one-third of all
adolescents receiving care at the hospital from which
participants were recruited met this criterion. While
self-report is a simple and convenient method for meas-
uring adherence and has been shown to correlate with
immunologic and virologic outcomes across a variety of
settings and age groups, [43] it may suffer from recall
bias and social desirability bias [46]. We attempted to
mitigate these biases by questioning on the previous 30-
day period, reducing issues that may arise from lengthy
recall periods. We also used the ACASI system, which
does not require a face-to-face interview and may have
reduced adolescent’s propensity to respond with answers
they believe the interviewer would like to hear. Add-
itionally, we did not assess caregiver education or sexual
health knowledge, thus we could not comment on
caregivers’ ability to provide accurate sexual health infor-
mation to adolescents. Finally, qualitative data were
collected through a psychosocial support group inter-
vention and topics were driven by adolescents and not
through a standard interview guide. Themes discussed
during psychosocial support groups tended to align with
topics in the health behaviors survey and included sexual
and reproductive health, adherence, and disclosure. Despite
these limitations, our study is distinctive in that much of
the existing evidence on ALHIV comes from high-resource
settings or settings of generalized epidemics [11, 12].
Thus, our findings reflect the experience of ALHIV in
a low-resource, Latin American country and are likely
generalizable to other countries in the region.
Conclusions
HIV-positive adolescents in this setting reported sub-
stance use, sexual activity, and condom use that is
characteristic for their age group and consistent with
background rates. The interdependency of these health
behaviors with non-disclosure to sexual partners and
declines in cART adherence may contribute to poor
clinical outcomes and secondary transmission of HIV.
Multifactorial interventions dealing with disclosure,
managing romantic relationships, improving sexual
health knowledge, and developing strategies to sustain
cART adherence throughout adolescence are urgently
needed for this population and should begin in late
childhood and early adolescence.
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